Reagents.
hours. Each sample was subtracted with the blank solution, i.e. 5% DMSO in PBS Buffer solution (pH = 7.4). Each measurement was fitted accordingly to equation 1 (Verhulst logistic function): [1S] (eq. 1)
Where: Y = absorbance, being y i and y f the initial and final absorbance values respectively; t 0 = time to 50% of maximal signal or the time of inflection point; τ = time constant of fibril growth
From the fitting two parameter can be extrapolated to figure out the fibril growth process:
k app = 1/τ apparent growth rate of fibrils T = t 0 -2τ delay time
Higher is the k app , faster is the fibrillation, while higher is the delay time, slower is the kinetic fibrillation.
Gelation experiments. Hydrogels were prepared in small (1 mL) capped vials by adding PBS buffer (pH = 7.4) to a proper volume of a DMSO stock solution of the amino acid to reach the desired concentration and the desired percentage of DMSO in the final mixture. The resulting suspensions (upon addition of PBS to the DMSO stock solution, the amino acid precipitates), was vortexed 30 s at 20x100 rpm, and heated using a heat gun until complete dissolution. The resulting solution were allowed to cool at r.t. and tested for the gel formation through the "test-tube inversion". [2S] .
Thermal stability. The vials containing the hydrogels at 5 mM or 1 mM concentration were inverted and fixed at the bottom of an oil bath with stirring. The temperature was kept at 25 °C for 10 min to equilibrate the system and then gradually increased from 25 to 120 °C (at 1 °C min -1 ). The range temperature within the gels break and fall down is regarded as melting point range.
Crystallization assays. Figure 1S . Fibrillation Kinetics at 25 °C of Fmoc-4-X-Phe. Fluorinated and chlorinated amino acids at 0.1 mM concentration (a) do not an increased solution scattering typical of fibrillation process.
Figures
Increasing the concentration (b) has no effect on the kinetic. Fmoc-4-I-Phe 0.1 mM kinetics (c) follows the expected trend. Fmoc-4-Br-Phe 0.1 mM kinetics (d) is still in the growing phase in the considered time interval. Increasing the concentration of Fmoc-4-I-Phe leads to a faster kinetic (e).
Increasing the concentration of Fmoc-4-Br-Phe leads the fibrillation process to completeness. are systematically higher than G'', confirming that the observed samples were true gels. The gels were quite robust; in particular, the gel formed by the iodinated amino acid (X=I) was the stiffest of the series. It was not possible to obtain reliable and reproducible measurements on the gel of the fluorinated derivative, as it formed only a very weak gel. Figure 3S . Statistical analysis of diameter of fibers observed in the TEM micrographs of 1 mM gel sample of Fmoc-4-X-Phe in 5% DMSO/PBS. The analysis was performed with an home-made routine programs (NPStat) that has already been used in the statistical analysis of dimension of nanostructured materials observed by TEM. [3S] The analysis shows that the dimension of fibers is similar amongst the different sample, being the bromo derivative the one giving the slightly bigger and less monodisperse diameter range. Along the same direction, DMSO molecules join independent chains through intermolecular hydrogen bonding and short contacts C···H. (Table 1bS) . Along this direction, the crystal packing is further stabilized by intermolecular short contacts H···H, π···π (among phenyl rings) and C-H···π (among Fmoc moieties). c) The crystal structure grows along both the crystallographic axis a and b via hydrogen bonding between the C-terminal groups of neighboring molecules, belonging to independent three-membered units, creating narrow channels filled by tightly coordinated water molecules. another plane. Along this direction, the crystal packing is further stabilized by intermolecular short contacts H···H, π···π (among phenyl rings) and C-H···π (among Fmoc moieties). c) The crystal structure grows along both the crystallographic axis a and b via hydrogen bonding between the Cterminal groups of neighboring molecules, belonging to independent three-membered units, creating narrow channels filled by tightly coordinated water molecules.
X-ray diffraction analysis -Structural characterization of Fmoc-4-X-Phe.
Data collections were performed at the X-ray diffraction beamline (XRD1) of the Elettra Synchrotron, Trieste (Italy) [4S] . The crystals were dipped in perfluoropolyether vacuum oil (Fomblin) and mounted on the goniometer head with a nylon loop. Complete datasets were collected at 100 K (nitrogen stream supplied through an Oxford Cryostream 700) through the rotating crystal method. Data were acquired using a monochromatic wavelength of 0.700 Å for Fmoc-4-Cl-Phe, Fmoc-4-Br-Phe, Fmoc-4-I-Phe and 0.800 Å for Fmoc-4-F-Phe, on a Pilatus 2M hybrid-pixel area detector. The diffraction data were indexed and integrated using XDS. [5S] Scaling have been done using CCP4-Aimless code. [6S, 7S] Crystals appear as very thin colorless needles or plates prone to radiation damage, as previously reported for other halogenated molecules. [8S, 9S] None of the crystals tested diffracted better than 0.85 Å, with an average dataset resolution of ~0.9 Å. For the brominated aminoacid two different datasets, collected from different crystals randomly oriented, have been merged. The structures were solved by the dual space algorithm implemented in the SHELXT code. [10S] Fourier analysis and refinement were performed by the full-matrix least-squares methods based on F 2 implemented in SHELXL (Version 2016/6) [11S] . The Coot program was used for modeling. [12S] Anisotropic thermal motion refinement have been used for all atoms with full occupancy and disordered DMSO sulphur atom in
Fmoc-4-F-Phe. Geometric and thermal motion parameters restrains (DFIX, DANG, SIMU or DELU)
have been applied on disordered and poorly defined fragments. Hydrogen atoms were included at calculated positions with isotropic U factors = 1.2 U eq or Ufactors = 1.5 Ueq for hydroxyl groups (Ueq being the equivalent isotropic thermal factor of the bonded non hydrogen atom). Hydrogen atoms for water molecules have not been included in the refined models of Fmoc-4-Br-Phe and Fmoc-4-I-Phe since it was not possible to locate them unambiguously in electron-density peaks of Fourier difference maps (contributions of these missing H atoms is still included in the properties reported in Table 1S ).
The four aminoacids crystallize in chiral space groups with one molecule in the asymmetric unit (ASU; Figure 8S ). Refined Flack parameters [13S] (Table 1S) Crystal packing of all the halogenated aminoacids show stacked molecules with strong hydrogen bonds involving neighbor peptide bonds and terminal protonated carboxylic groups.
Furthermore, π-π stacking interactions keeps Fmoc and phenylalanine aromatic rings significantly overlapped ( Figure 4S-7S ).
Fluorine amino acid shows an orthorhombic unit cell that traps a disordered DMSO solvent molecules inside channels parallel to crystallographic a axis. Bromine and iodine molecules show the same hexagonal crystal packing, trapping water molecules in channels aligned with crystallographic c axis. The water molecules lie on and adjacent to crystallographic 6 3 screw axis and keep tightly connected hexamer of molecules exposing their carboxylic groups in the channels. Cell volume is slightly bigger for the iodinated peptide, as expected from comparison of halogens atomic radius.
Pictures were prepared using Ortep3 [14S] and CCDC Mercury [15S] software. Essential crystal and refinement data (Table 1S) Tables   Table 1S. Crystallographic data and refinement details for compounds Fmoc-4-F-Phe, Fmoc-4-ClPhe, Fmoc-4-Br-Phe and Fmoc-4-I-Phe. (1)#3 1.00 2.87 3.516(9) 123°S ymmetry transformations used to generate equivalent atoms: #1 -x+2,y+1/2,-z+2 -#2 x,y+1,z -#3 -x+1,y+1/2,-z+1 Table 3S . Minimum Gelation Concentration (MGC) for Fmoc-4-X-Phe in 5% DMSO/PBS. 
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